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Dielectric Constants of Selected Materials. 



Material 


Dielectric Constant 


Air 


1.0 


Quartz 


3.4 


Water 


80 


TCE 


3.390 


PCE 


2.268 



(From Or et al., 1998; CRC, 2000). 



Fig. 2 



Pma - Pf 

where: 

O = porosity 

p ma = matrix density (2.65 g/cm 3 , quartz) 
Pb = formation bulk density 

Pf = average density of pore fluid (1 .00 g/cm 3 , water) 



Fig. 3 

p b = (1-0)p ma + 0*p f 

where: 

O = porosity 

Pma = matrix density (2.65 g/cm 3 , quartz) 
Pb = formation bulk density 

Pf = average density of pore fluid (1 .00 g/cm 3 , water; 1 .4 g/cm 3 ,DNAPL) 



Fig. 4 



0% DNAPL: p b = (0.8)*(2.6) + (0.2)*(1) = 2.28 g/cm 3 

50% DNAPL: p b = (0.8)*(2.6) + (0.1)*(1) + (0.1)*(1 .4) = 2.32 g/cm 3 

1 00% DNAPL: p b = (0.8)*(2.6) + (0.2)*(1 .4) = 2.36 g/cm 3 

Fig. 5 

% change = (2.36-2.28) = .035 * 100% = 4% change in bulk density 
2.28 

Fig. 6 

s b = [9v*s w p + (i-n)s s p + Cn-ev) s c p ] 1/p 



where: 




s b 


= bulk dielectric 


9v 


= fractional fluid volume 


Sw 


= water dielectric 


S s 


= soil dielectric 


S c 


= DNAPL dielectric 


n 


= porosity 


P 


= constant, usually 0.5 



Fig. 7 




Fig. 8 



Selected DPT results for dissolved TCE in vicinity of study area, (concentrations in u-g/L). 
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Where: U = analyte analyzed for but not detected at corresponding detection limit 



Fig. 9 




Fig. 10 
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Fig. 13 
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Fig. 14 



♦ Measured Bulk Dielectric Constant 
+ Calculated Bulk Dielectric Constant 
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Fig. 16 



□ Fractional DNAPL Volume 

5 per. Mov. Avg. (Fractional DNAPL Volume) 
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Figure 10. DNAPL saturation versus elevation. 



O DNAPL Saturation 
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Provide a Soil 
Sample 

Measure the Bulk Dielectric 
Constant of the Soil Sample 

I 

Measure the Bulk Density of the 
Soil Sample 

I 

Estimate the Bulk Porosity of the 
Soil Sample from the Measured 
Bulk Density 

I 

Calculate the Non-Aqueous 
Phase Liquid Saturation from the 
Measured Bulk Density and the 
Estimated Bulk Porosity of the 
Soil Sample 



